Review Sheet for Test #3
Pseudoscience

Know your marks of pseudoscience

Know the differences (and similarities?) between “bad” science and pseudoscience.

Case studies of bad science:  polywater and cold fusion.  What went wrong?

Be able to analyze a piece of writing by a pseudoscientist, identifying the marks of pseudoscience

A case study:  homeopathy, TM Sidhi

Motivations for pseudoscientists

Be able to design a debunking experiment

Borderline cases

A case study:  Plate Tectonics

Ethics:

Definition of ethics.  (vs definition of morality)
Be able to list several criteria “guidelines” for ethical doing of science (see Dr. Albert’s ppoint)

The Precautionary Principle:   be able to state it, and to give both positive examples of using it and negative examples of unrealistically over-applying it.  Study Dr. Albert’s ppoint carefully!!

Be able to distinguish ethical/unethical  path from ethical/unethical goal.  Be prepared to give an example.

Ex:  Sophie’s Choice.    (which, by the way, was an unethical path to an ethical goal)
Be able to critique a case study of an ethical issue.

Be prepared to write at least two pro/con essays on ethical issues created by applied science.  (based on the class oral presentations)

Applied science vs pure research:  ethical distinction.

Publish of perish

The pace of research is greater than our understanding of the ethics.  Example?

Something we thought was “good” but now think is “bad”

Something we thought was “bad” but now think is “good”

“You cannot trust the scientists”  Why?
Plagiarism

Faked data

Biased treatment of data            definitions and examples where this has happened

                                                    in the history of science

Checks and balances which the scientific community has in place which can reduce these problems:

Peer review

Important results checked for reproducibility

To reduce likelihood of bias:

Use instruments to collect data

Proper application of statistics to determine valid relationships

Blind and double-blind experiments

Explain the precautionary principle:  What is it and what is its purpose?
Be able to write an essay, both in support of application of the Precautionary Principle, and explaining why the Precautionary Principle is a bad idea if applied strictly.

Science and Religion:
Be able to define both science and religion.

Incommensurate?  Be able to argue pro or con.

Be able to list several clear distinctions between science and religion and how they ask and answer questions.

What questions does science seek to answer? 

What questions does religion seek to answer?

What questions do they both seek to answer?

What are the differences in their methodology and approach to knowledge?

The Anthropic Principle.  Be able to define and to give several arguments in favor of applying it to explain the universe and life.

Can order and/or can information arise spontaneously?  (two separate questions!!)
Is science a religion, at least for some?   

Be prepared to discuss how “believers” and scientists (who may, in fact be the same person) ought to interact.
Definitions:

Deism

Theism

Scientism

Atheism

Agnosticism

